Human respiratory syncytial virus (RSV) is the main viral cause of acute lower respiratory tract infections in children worldwide. Despite this, no licensed vaccine or effective treatment against RSV are currently available. However, clinical trials with live-attenuated virus vaccines against RSV have been reported and most are coming to the end. This make promising in the near future the possibility of preventing the infection with this virus, and as a consequence molecular surveillance studies should be considered. Taking into account the ability of RSV to generate drastic genetic events it would be necessary to monitor the impact of the evolutionary process on the complete genome. For this purpose, a fast and flexible methodology for whole-viral genome sequencing is required. We describe a methodology developed to obtain the complete genome sequences of RSV directly from nasopharyngeal aspirates by using random amplification followed by next-generation sequencing with Illumina platforms. We analysed the NGS data with bioinformatic tools available on Galaxy (<https://usegalaxy.org/>) and UGENE software. We obtained RSV genomes with a horizontal coverage of 90--100 per cent in all cases, and an average depth coverage between 19 and 44 on a MiSeq platform and between 259 and 1,420 on a NextSeq500. The coverage profile was not regular and showed different maximums and minimums depending on the evaluated pretreatment. For each library, between 1 and 18 per cent of the reads aligned against HRSV, most of the reads aligned against human genome and rRNA. Metagenomic analyzes showed that 20 per cent of the reads corresponded to sequences of other microorganisms. The best methodology was random amplification from nasopharyngeal aspirate samples with RSV-viral load ≥10^6^ copies/ml. Analysed pretreatments showed that without sample filtering, without rRNA depletion, but with a DNase treatment to the extracted RNA, performance was improved. The analysis of whole viral genomes obtained independently of the knowledge of viral genetic sequences has a fundamental role in the study of a virus with high sequence variability, such HRSV. This methodology could also be used for genome sequencing of other RNA viruses.
